Transparent YAG (yttrium aluminum garnet) ceramics doped with rare earth ions are interesting above all for applications in solid-state lasers, when doped with ions such as Nd 3+ , Yb 3+ or Er 3+ . Yb:YAG allows significantly high dopant concentrations thanks to the similar size of Y 3+ and Yb 3+ ions; its simple electron structure, low thermal loading, and the possibility of pumping by InGaAs laser diodes makes Yb:YAG an ideal active laser material for high power applications. Recent development of high power solid-state lasers requires also more specific and complicated architectures, such as layered structures with varying dopant concentration for better thermal management and thermal lensing control and applications like thin-disk lasers. This work reports on the feasibility of fabrication of architectures with controlled Yb content via subsequent uniaxial pressing, followed by cold isostatic pressing and solid state reaction sintering in high vacuum with TEOS as sintering additive. Samples of undoped YAG and 5 and 10 at.% Yb:YAG were prepared and characterized. Further, the fabrication of a transparent ceramic sample with layers of undoped and 10 at.% Yb-doped YAG is shown. Contrary to single crystal processing, where fabrication of such composite materials would require bonding of separately grown crystals, ceramic processing allows in situ fabrication.
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